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THE GEOGRAPHY OF GAMES 


How the Sports of Nations Form a Gazetteer of the 
Habits and Histories of Their Peoples 


By J. R. Hiprerann 


war men ever fought has had a 
L & tendency to turn the world to 
simple, Wholesome play. 

Your Englishman no longer makes 
excuse for the tame he spent at the bat 
or in the suldle. Ceénturies of cricket, 
tennis, and riding to the hownds forti- 
hel tis home land in. time of terrible 
stress. Some five million Americans, 
many of them snatched from desk and 
eounter, are pouring back, having sensed 
the tang of open sky and outdoors while 
playing their gates, football to ping- 
pong, behind the fines, as they waited 
to get inte the biggest game of all, 

Rnd other men from every clime— 
black, 


A CURIOUS paradox: the maddest 


yellow, and tan—carry hime the 


games they caw these sturdy Britishers. 


and = owity Americans playing, The 
French played, too-—pliaved it a way 
peculiarly expressive of their national 
femipe ramet. 
GAMES A KEY TO GEOGRAPHY 

Note the reverse of the picture. Ger- 
many, with clanking armer and wun- 
sheathed sword, gone stale from over- 
training for the fight she pickeil. may 
find in her neglect of play one reason 
for a colossal failure at arms and her 
maladroit diplomacy. 


Sports and pames ever were magic 
touchstones to geography and to those 
allied sciences whieh provide the surest 
cies to haw peoples live, and work, 
antl think, 

In countless ways sciener has learned 
about climates, and products, and cius- 
toms, and peapiles of the past from tovs, 
Pinch, sind sports. An entire new held 
of investigation was opened by the dis- 
covery that backgammon, as played in 
Burma, also was knowa to the pre 
Columbian Mexicans. 

A new light is shed on an ancient 
civitization when we learn that there 
was a Jaw-among the Persians by which 
all children were to be taught three 
things: horseranship, shooting with the 
bow. and telling the truth. 

Carthaginians and Phoenicians owed 
something of their maritime glory to a 
love of swimming, the sport by which 
they first mastered their fear of the sen, 
One wonders whether the more rapid 
strides made in lngland toward the 
political emancipation of wenten may 
not be traceable to the ardor of Hritish 
women for outdoor exercise and sports. 

Equally significant in the history of 
nations: 15 the decline of their ste 
While the Persians observed the ri 
regimen of the chase, as prescribed ie 
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THE GEOGRAPHY OF GAADES 


Cynos, their anes were victoriqnus: 
While Spartan vouths followed the rig- 
orots discipline of Lyeurgus, their core 
was inviolate. Led by Alexander the 
Great in wars ot almegation and exer- 
cee, the Macedonians were invincible. 
The Romans extended their civilization 
so long as thelr gvmmnisin rire 
vouths to endure lohy marches and bear 
crushing burdens. 


CLIMATE PETERMINES ‘THE Kinn up 
GAMES: WE PLAY. 


ft is fairly obvious that coasting is a 


apart of the zone where snow falls, and 


reasonable. that those  paoples: moet: gett: 
erally proficient in <wimening should be 
found in the equatorial iskinds, where 
limpid waiters invite snreease from the 


scorching: stir. bit less well known, per- 


hiaps, that card and hoard games devel- 
aped m southert Asia, where zest) for 
play i just as keen, bit temperatire 
dampens the ardor for exertion, | 

The reactions of geography and spurt 
are mutual, To the Netherlaricds are 
traced the stil) and the skate, which even 
vet have their work-aqiay use in flooded 
and frozen areas, but ate plarthings for 
the rest of the world. | 

The Governer of Namur once made 
an oracular promime to Archduke Albert 
of Austria that he should see two troops 
of warriors who fought penher an font 
nor horseback, The Archduke was so 
apressed with the giantlike soldiers on 
stilts that he exempted the city perpett- 
ally from duties ow beer. Norway had 
a “regiment of skaters” and Holland's 
soldiers were taught to drill on ice, 


Hit CHILDES SCR ADE 


Sometimes sports spread lever ata- 
tional boundary lines and express the 
common ideals of an age. ‘This the 
tournaments of the middle ages were 
the normal eyiptoms of the adventur- 
ous spirit reflected in the quests for the 
Holy Grail dn that period, ton, was-a 
striking, if pathetic, Wustration of the 
iiitative -spintt which trinsiates the se 
rinws bosiness of ndulis inte sport for 
children. 

In Fratconia cand Teutonta thousands 
of bovs, some only six years old, hoisted 


GL 


jaunners bearing the Cross anc starped 
far Jerusalem. Some turned hack at 
Mavence, some went as far a= Rome, 


hut of the multitude that went out on 


this play expedition few returned. 
(Games invannbly adapr themselves to 
the individtual meed for a balanced Tife, 
metital and phesical, This fact was illus- 
trated by comments of civilian writers in 
the war zones, who told how English- 
men ard Americans souglt diversion in 
active play, while Frenchmen: telaxed: in 
more quiet faoshion—smoking, reading, 
or (ay-dreaming by the side of a -wel- 
come fireplace, Many noted this as. a 
contradiction, in view of the supposed 
sprightly temperament of our Gallic 
CUESANTS. | 
Bat # sporting writer, in an article 
pertaiten! ; years: before the World War, 
relates how, “tmnlike bis English coun- 
terpart, who seeks lita relaxation by at- 
tending a football match and mauling the 
winpire wher he does not approve of a 
decision, the workingman of France re- 


pairs to the comparative solituile of the 


Nardin de Vare’ and there practices: the 
peiefil sport af archer’: to which 
the writer appends this illuminating: 
comment: “Prohably this is typical o7 
their different natures, The English- 
man, phlegrmoutie during his work, seeks 
excitenent as a Telaxation, while the 
more aningited Gaul needs quiet during 
his leisure.” 


IN THE AGE OF PERSON AL CVMERAT 


Just as the individual adopts games 
which meet his bodily need, so it seems. 
that national pastimes are modified to 
foster and fortify the peoples whe pilav 
therm, 

Tn the age of persenal ceanbat there 
were men like Milo of Croteina, a vert 
table Samson, repoted to hare been able 
to lreak a cord wound about his lead by 
awelling the musches+ or Polvdamas of 

lessaha, said to Have slain an infuri- 
ated hon, ant to have been able to hold 
a chariot in mts place while horses tugged 
at it, 

These were the times when boxing 
and wrestling, most ancient of sports, 
were in their hevdey, though they were 
not uwavs gentlerren’s diversions, reck- 
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youth reduced stone-throwity to fee 
art, and in winter made wee of snowleills 
fete davs. In Perugia os mony m5 
2.000 Would engage in this game. Deten- 
armor was worn, hut many fatalitie 
resulted. Mothers and wives protested, 
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the clouds a secret that outdoes the 


Pranks of a magic carpet 


te as 5 eee “tid ji Bhilai =f] Cy Lhy jina' iil eu] rary te pute aaa Sta 


pany *| EEEMOoty HEY Ba WI a LER pada EE eos PRE Grier hee Lee! | muir pat] am | moan] np po Ming Tung KOT ot yo sin €! HLT, 


Je ie i 


CAV ROR: (SSL OM NOLIN LV SONDOH TNL ao LIK 
da Al oy Ay qaeutiniogy 








THE GEOGRAPHY OF GAMES 


Tavention of the rubber bladder made 
football popular, of the gutta-percha ball 
added itomensely to golf, and of the 
encased sphere mile tennis a. keener 
sport; iad 20 the story might wctitinie 
to the mighty industries that provide the 
atiusenment to be had from metion-pic- 
ture play of from phonograph recor 


COLONKL RiXEVELT S. INFLURNCK 
SVoRTs 

Theodore Roosevelt's influence is: gen- 
erally: accounted: in social, political, eco- 
nomic, and literary fields; vet time may 
show that one of the most profound 
lessons he impressed upon American 
people was a deeper regard for heaith- 
ful, vigorous, atfenous ottdoor sport. 

The story of how the weakling Roose- 
velt went to the open places of the West 
and played at broncho-busting and eattle- 
herding, and later relaxed in African 
jungle from seven yenrs in the hardest 
job im the world, is an oft-told tale, 
Such an uprooting of one's life, thanks 
to dr national parks. is not necessary 
today. More and tore is it the hatit 
of young men amd old to seek the 
health-giving recreations to be had in 
Unele Sam's matchless play places. 

Walking ts one of the most healthful 
and invigorating of all pastimes and free 
to every one, Yet it is much neglected 
by Americans. Perhaps the automobile 
is to blame, in seme degree; tut the fact 
that walking is deliberate youl lacking in 
that element ‘so dear to the American 
heart, competition, also must he taken 
into cect. | 

To the seusoned pedestrian “joy rid- 
ing” cannet ceampare with “jor walking.” 
The latter affords the devotee imtellec- 
tual delights that neither speed por 
rivalry can offer. To him walking is 
trily a roval road to learning—a ma- 
triculation in the God-given university of 
nature. ‘To walk is to open the book of 
natirnl wonders—to see the flowers and 
the trees, to hear and know the birds and 
all the voices of the outdoors symphony, 

Then, too, there is a walk for every 
mood and temper, Gludstone loved to 
walk in the rain; Browning delighted to 
stroll by night; Charles Lamb turned to 
the crowds of busy streets, while Words- 
worth stole away to the silent places. 


103 


That pretean sportsman, Theodore 
Roosevelt, counted walking among his 
favorite recreations, and found a plunge 
through untraveled woods, across 
streims, up acd down the hills, strenu- 
ous enough for him. Former President 
Taft tikes walking, hut prefers the sights 
of the city streets. 


Europeans have a higher regard for 
walking than most Americans, Viscount 


Bryee, when ambassador ot Washington, 
by his daily tramps learned to know the 
environs of the National Capital as do 
few of the residents. He frequently 
covered 15 or 20 miles in an afternoon, 


SPORTS PEMIND THE LINES HELPED TO 
WIN THE WORLD WARK 


The World War has helped-stress a 
higher claim for sport, more potent than 
the fact that plays and games repister 
the habits and habitats of bygone peo- 

les. or that they stinwiate mechanical 
invention: fer it has proved that sport 
conditions the moral fiber of a people 
and tempers those miental qualities that 
advatice civilization. 

Right up to rong it was almost bro- 
midic to Tangh at the Englishman for 
patting: his recreations in his “Who's 
Who,” alongside of matters considered 
more weighty; for publishing massive 
tomes and ecyclopedtas of sport; for 
waging thighty word battles in print 
aver the relative merits of the breech- 
loader and muzzle-loader for shooting 
rouse: Now the world -knows that the 
Derby at Epsom, the cricket at Rugby, 
and the fox-hunts of Northamptonshire 
had everything to do with the bulldog 
determination with which he “carried 
on” one heartbreaking summer after 
another against vicious Hun onslaughts 
in Flanders. | 

lt is significant that the wise tien of 
Washington, London, and Pans made 
every effort in war time to maintam 
the arnuserments of the people. *Milliors 
for morale,” a familiar American slogan, 
was another way of saying “millions jor 
play.” Atthe government's behest, one 
welfare organization alone Sent 25,000 
baseballs and 156,000 baseball bots to 
France before half our men had arrived 
there. 

Even the sport-loving Britons are said 
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name, with a blow Uke a cleaver, ond 
put the iol of Uritish sportdom in the 
ex-chamypiun class, | 

Slack’s “punch” recalls the story of 
the. mighty swing of Ghutteus, a 
Farmer hoy, whose father, after le saw 
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ham tse his bare hand to pound his plow- 


share into place, thought him fit material 
fer Mount Olympus, Matched with an 
adversary skilled in the fine technique 
of Greek boxing, Glaucos witxed de 
adedly “groggy until, sq. the story 
eoes, his father shouted “Strike, my son, 
as you did on the pt low *" whereat the 
lad. from the farm fulled his opponent 
(on swift sleep with a hommerlike blow, 
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ef the ohles kuvowe means of transportation apd the mewrst form at 
were fot common totl-o litth nite than a centory 
he alipht tulvance oF VWesacls of thal dar over those ot 
at: aa Shc) Aa a and car making were touched by the magic wanil ot 
reatiltert, 


most grueling of the enrly Greck con- 
tests is indieated by the heavy pete rally 
n contestant was compelled to pay if he 
infficted death upon his opponent, andl 
apain in a péculiar style of boxime, 
which consisted almost wholly in defen- 
sive tactics. There is a legend eoncern- 
ing Uippomaches, who defeated three 
Opponents suc cessively Ly eheer attrition 
and left the field without having inflicted 
a smele blow. 
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Running, throwing, hitting, and kick- 
mg are the fundamental muscular op- 
erations of America’s characteristic 
sports — baseball, football, tennis, ard 
olf, The peoples of antiquity mani- 
fested all these instincts in cruder form. 

Luzon hillmen, the Polynesians, and 
the Eskimo and Sumatra islanders had 


Pames plived by kicking o hall. CHeeks 


plaved tt, and the Ramon game, hairs 
tum, derived tte name toon the Greek 
ail wre. Which i evidence that ca 
the ball was practiced then, With sheers 
of hiade. the medieval. Italians played a 
fame which seems the direct ancestor 
of the ine Sie On otbege (ae 
lit selwlars pomt toa foothall game in 
frelancd before the time of Christ, and 
titith COMPAL TITTY eli rece Tumee Se errs 
Tresdar | 
for football as fs 
today, 

In Ot Engtard 3 


rey pris 


sport 





wae drtinchvelye sn oecyston 





cor T 


fankssiving 


J | 
ithall dS even 





MES py) 


mmm “hey” 


=? 
= 
L' aril LT fet 





i 4 
Line i Tak al 


Mok THE (HISTL OF A HODIN 
rouphier than most sports of those hard 
tues, fairies | theaeht fh wens “meecter 
tor lame. then minke olde tie 
thereut Henry VIEl and Ebeabeth 
riled against: ot. Fedward [] frowned 
ae it fic Tis MieTricrcnice ww rth 
art 
aroused), Tn these tres it was piloyes 
Lhe cate streets. A writer of the sixteenth 
centory called ft a “devilish pastime” “and 
Charged if with meting “envy and.somi 
ul learicide 
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Football had become firmly established ot 
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There pre two contestants in thie remarkalile: pastime, 
animators 3 blow with the 
ities examine the thigh af the man whe his 
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Cortraty to a witespread | belied, i seer 
net to have orwinited in Scot! td. but in 
northern haurdpe, sMpTpere nitly it was first 
played on ice, being one of the winter 
sports adapted to thie i opti: reo ply 
of the Low Countries. Even in the north, 
thangl, it evolved. to tf ferra firma age, 
a5 indicated by o 
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minated at Droges, which shows three 
fiayers, each with » ball and. one club, 
playing on tit. 

Ry the fifteenth century golf had at- 
tained auch vorue. in Scotland that is 


threatened the cherished archery, wna tt x 
classed with “tute-ball” and other “uwn- 
profitabll sportis™ by James TV. That 
monarch, however, seen to have ddtsre- 
garded his own edict. as did enough other 
SCOtChinien to Kor [i thie parmc-2 alive: 
Like:-tennis, folf was ploved by both 
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sexes; Critica of Mary Stuart cited in 
evitlence that her hushand’s fate weighed 
so lghthy upon her teart that she was 
seen playing: the game in the fields near 
Seton. 

To: the Romans slso ji¢ necribed a 
game that sugeests modern golf. It was 
Haved with a feather-stufied ball, and 
ellie because the common 
people played it—ay nother evidence of the 
rames lowly 
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Amorica’s love of play ts a distinctive 
ptt ot her Anplo- Saxon heritage. 
Where two or more English-speaking 
people get topether, be at tn Bapracdl or 
Buenos Adres, thet common tongue 
rikes the point of contact. but it gener- 
aly is their love of active play that forms 
the tre that binds their comradeship, 
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pt otegprapile by Leteruotloonl Fitm Service 
THE NEWEST SPONT! ABRIAL ACHOBATICS 
Stamiine in thie tooge ts of ome “shit, 2 ver military a arr is orn here saad tinny 
to pray the rope bidder suspemlel from onether machino—a feat which he. etevessfully 
accmuplishel reeetiily after: several attenpts, ‘Trunsferning fran ame ofthlany fo another 
while ith are speeling a bundred miles an hour shold funiteh “he vel that comes unive 
ia a hfetine.” 


and he, like Grover Clevelamd, enjoves) fresh-awir aidvecate, and once seriously 
fahing. considered an offer ta become a& awim- 

Most gereit Americans have plived. inimuinsteaetor. Linceln has heen widely 
Benjamin Fratklin, who prized his min- acclaimed for turning the midnight pine 
utes wat his: pennies, was as enthusiastic knots; but he has received) tom scatit 
a spotteman as that other versatile Amer- credit for his daily practice of wrestling 
ian, Theodore Roosevelt. Trankim was and rinning which developed lis. mar- 
an expert swimmer, as well asa pioneer velons endiirance and capacity for work. 
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A GIRL OF THE HARDANGER REGION, NORWAY 
The people of this part of Scancinavia have toa lange extent retained ther medieval style of dress. 
The women wear a black skirt with a long white, deeply embroidered apron and a white waist witha 
anhort velvet jacket embroidered in intmcate design with brightly colored beads, Married women 
Wear o White cap which almoet entirely conceals the hair, and bridal crowns are paseed from mother 
to daughter. These women excel in embroidery and weaving. 
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THE DISTAFF OF THE SPINSTER IN THE DOURO DISTRICT, SORTHERSN 
PORTUGAL 
The apindle and the distaff ore still employed bere for producing the best linen Uintad uscdin the 
heautiliol laces [or which Portugal is foamed. 
primitive method , 
year ia celebrated witha fee, and of fairs and-such gatherings there iso end 


Woolen yarn for the family clothing @ aley =pun by this 
Rustic life in Portugal is oot a doll, dreary grind, for cach epoch of the farming 
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WEAVIAG THE MULTI-HUED NAVAJO BLANKET SOUTHWEST UNITED STATES 
Such ao primitive joom as this is sald by ethnolo¢iats to have originated with the Chilkat 
This tribe etill produces seme wondertul blankets, but those of the Navaics of the 


[richans of Alaska. 
The warp is hung ower a long pole, ae shown m 


Southwest are better known to the world ar large ! 
the picture, aod mythological figures are wowrn inte the piece in brilliant colors: 
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VIII 


EXPLORING THE GLORIES OF THE 
PIRMAMENT 


By WrirtamM Josern SHowaArer 


Aerie ae" Cpcege Tomar aap Tose” “Nao Yen, tan Mirtwiree Gv Stes atin,” “Srini. 
Lanrete's Cecatoer Aves," Tiew oo Wot oe Pe, ere, 


wo, EALING with distances in the 
| ; pendless reaches: of space where 
Bf a million miles are but .as an 
itith in terrestrial measurernenes ; stidy- 
itig worlds that-are as nitch larger thon 
Ours 28 4a mountain is bigger than an 
ant-hill: gauging the velocities of ecles- 
tial travelers that outily the speedicet 
Spad that ever chased a Hun as an ex- 
press tram outrins a snath; reckonimyg 
with forces that make the tremendots 
eruptions of a Katmai seem weaker than 
the bursting of a mustard seed, the as- 
tronamer is an explorer of realms that 
overpower the layman's comprehension 
and overwhelm his imagination, 

Lt luckily this layman can check up 
the celestial geographer in a way at once 
dramntic and convincing. The prrapes 
lrought back by Josiuia when he was 
sent ta spy out the Promised Land were 
nol half as stire a corroboration. of his 
story as are the fulfilled prophectes the 
astronamer brings back from his incur- 
sims into the depths of space. 

We tells of stars that are triflions— 
aye, sextillions—of miles away; of suns 
that are hundreds, and ever thousands, 
of times as bright as the orb of our 
day: of forces that are thotisands, and 
ever millions, of times. as great as the 
nower with which the earth sweeps 
round the siti, 





THE ASTRONUMEM AT THE RAR 


Dow he know what he ts talking 
about? Let us put him on trial and see. 
Our witnesses shall be heavenly ‘bodies 
and forces themselves, The first one we 
shall call, cut of the thousands who could 
testify, is 9, comet—Halley’s. Here is its 
evidence ; 

*Ves, I'm a conte. For couithess 
generations | had been swinging through 
stace When | approached the earth 
then beliewal tne a messenger of evil 
They knew precious litth about me or 
my kind. In p682 [| appeared on one 


of my excursions into realms bounded by 
the earth's orbit. A littl: before that Sir 
Isaac Newton had worked out the funda- 
mental principle of celestial mechanics, 
mamniely, the law of gravitation. 

“Me ‘had a friend by the name of 
Halley. This man ndertowk to see 
Whether or-not 1 was subject to thot law, 
and whether, indeed, Newton's interpre- 
tation of it was correct. ‘Looking back 
aver the twenty-four comets that had 
been recordect as invading the precincts 
of spice set.asnle for the earth, he found 
that three of them had traveled a similar 
path and all the others diverse paths: 

“Applying. Isagic Newton's law tw me, 
he said tnt | was traveling thirty-four 
miles a second when | was nearest the 
stim, and that 1 had turned round and 
was lwaded for the regions whence | 
had come, He sail 1 would travel ont 
inte space some three billion miles, my 
mit sawing down as T journeyed, and 
that when [ got ready to make the tum 
to come buck | would be loafing along 
wt the celestial snail's pace of a mile a 
second. 


PREDICTED 75 YEARS AHEAD 


“Furthermore, he feured out my mass 
and many other details about me, Then 
he said that if he was right | would conte 
hack in about seventy-six years, the exact 
month of oy coming depending on how 
much tiinence Jupiter and other planets 
wold have apen me, which he had net 
had time to calculate. — 

“l knew that he had fathormed my 
nivstery tind solved my secret. Bur the 
people of the earth did not. Thev said: 
“Oh, ves, Halley is-a cheap-Tohn noteri- 
ety-steker. He is trving to get fame by 
a prediction that will attract attention, 
but he postpones, the date of the comet's 
rhappearance to a time when he m dead 
ial his forecast for@otten !' 

“Bot Eillev ‘stood pat’ and called on 
an impartial posterity to witttess thut it 
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EXT LORING THE GLORIES OF THE FIRMAMENT 


Phe next witness 1s a planet, Neptune 
(see piages 167 anil 168). 


NHEUTUSE TELLS WSs STORY 


"TE you please, air, | long flattered my- 
self with the theaglt that T was an tncle 
that you Earth-tes never knew you had. 
1 am an elder brother of Mother Earth, 
though for ages and ages abe and her chil- 
dre. never suspected my existence. 

“But back in the ‘forties’ of the nine: 
teenth century my larather Uranus over- 
took meom our Marathon arian the 
stim | Thentgh onr-track is a billion miles 
wide and he has the rail, vet whenever 
he passes tie [fret hen soocmuch that 
be gets a case of ‘nerves,’ 

“Two astronomers, Adams of England 


nid Leverrier of Franee, each working 
without knowing that the other was en- 


Faged on the same problem, undertook 
to ciggnose my brother's cose of nerves 
mid to explain his perturbations. Iach 
finally reached the conchasion that the 
trouble was caused by me, a*-vet am un- 
discovered planet. | 

“They figured) that T, though wmelis- 
envered, must be nearly a billion miles 
farther out m «poce than Uranas; that 
I must be eighty-five times as big and 
sixteen times as heavy as the earth, 
They also calculated that T mitst have a 
year twice as long as that of Uranus 
and 265 thyes as long asthe ecartli’s, 

“They said that the perturbations of 
Uranus were duc to the fact that every 
now atl then he got between the sim 
and this hypothetical me, and that the 
rival pulls of the sun and myself upon 
him were responsible for his nervous- 
ness, And then they, am effect, inde & 
most audacious prophecy, They said 
that @f they were right abour mt T wauld 
pot in my appentiaice at a ceriain hour. 
on a certam day, 1m a certain spot of 
the fenavens, to answer whether their 
conclosions were right or. mot. 

“And, sure enough, Twas right there, 
Johnny-on-the-spat, exaatly an schedile 
_ time and in my assigned position. |-am 
quite ready to testify, therefore, that a 
mart whe can project bis mind nearly 
three billion miles into space and recop- 
fize my ubseet! presence by the effect 


by 


I have on-my brother comes pretty. near 
to knowing what ‘he is talking about.” 

Gur next witness as to the credibility 
of astromomers is a. ray of litht “We 
will hear its: story; 

"Yes, Iam acray of light. Once 
men thought | was instantinesus. Thev 
tried by yorious devices and expetlionts 
fo fscertain Whether I was or not, Dut 
by no experiment they could make were 
they able to discover that 1 required! any 
interval of thne forme to pase from one 
pace to another. | 

“Flowever, a tian by the name of 
Roenter finally fownd that an eclipse of 
Jupiter's: mouns seemed to oecur about 
sixteen minutes liter when the earth wes 
on the side of the sum away from Jupi- 


ter than when on the side tearcet that 


planet. 

“He corcluded that this was not be- 
cause the moons were behind time, but 
hteauee it took we sixteen minutes longer 
to conte to the earth wher crossing it 
orbit than wheo mot having this extra 
distance to travel, Here was evidence 
that To was Hot jistarntanecus and inell- 
cations that I travel at the rate of nbout 
eleven. million. miles a miinite. 

_ But these astronomers were mot sat- 
ishecl with that deduction or the testa 
that followed. Finally Dr, Simeon New- 
comb and bis associate, the talented Pro. 
fessnr Michelson, decided to put me to 


a@ test T cotld not dodge. 


NOVISCN SPEEDOMETER FOR LIGHT 

“They erected a preat revolving mir- 
ror in the grounds at Fort Myer, ovet- 
looking the Washington Monument, 274 
infes away. At the latter’s base they 
set Up a stationary mirror. ‘Then they, 
turned the revolving mitror at the rate 
of 230 tevoluttions a second, which sent 
me hurtling theeagh space toward the 
fixed reflector. fp canght me and hurled 
me back os though it were a termis plaver 
and Eethe ball, Ef on retoming-f shonlid 
reach the identical spet on the revolving 
mirror froth which I had departed, thew 
woul?! know that T was instantaneous, 

"Om the other hand. if 1 did not come 
hack to that identical spot, they could 
conclude that it took me some time to 
make the trip—the time represented by 


lis 


the interval required for the revolviiig 
mirror to move the distance between the 
spot of my departure and that of my 
ritern. They found, by noting the di- 
rection wis hurled after returning, 
that the mirtor Linn timed 234 degrees 
between my goitig and coming, which. 


at 250 euciainn per second, amounted. 


to afgonnoth of a seco. Thad trav- 
eled gig amile< an that time. Sea they 
knew that my velocity is 186,340 tiles 
pe, secotid—sever) times around the 
world before un can sav Jack ealstri- 
eon! Thos was Roemer’s deduction 
conchisively siytainetd. 

“Then other men iiwented a wonderful 
Instrument called the spectroscope which 
forces the to write my life story ona 
photographic plate (see page tha). By 
this means they can tell whether | origi- 
nated in an ineuidescent gan or froma 
solids body; whether or not T came 
through a. coil gas in leaving the. star that 
started mcs anil, if, eo, whether that yas 
was under pressare ur free, 

“Now every message | bring, whether 
from the nearest planet, the farthest 
star. or the manotest nebula, can be de- 
coded anil tread. 

"Tn the words of Abhet, the Miessnge 
may be faint and hard to read, but it tells 
of the miitertals of which the stars are 
made, their temperntire, their velocity, 
their brightness, theme distance, te.” 

A WIRELESS WAVE WITNESS 

The Inst witness to the credibility aot 
the astronomer i the electromagnetic 
wave. Ji deposes a5 follows: 

“Yes, | take my hat off to these astron- 
erers, After that canny Roerer prover 
thar light ts rot instantaneous, another 
eminent scientist underiack to find out 
what it teally consists af By purely 
mathematical processes, this Mr. Gente 
Maxwell came to the conclusion that light 
is nomatter of Waves, serbe cf them Trig 
pores short and others, trevendously 

ong) Tun toc short to be sen and sorne 
bcm) Leary, 

“T knew he was getting close to ty 
cecret, for Tam a lang wave, sometitnes 
many miles Jong, whereas the X-rays are 
after less than the hitinnth of aninch in 
length, Then came another min, Hertz 
by nome, He placed a great sheet of 


Sent me Towser it: 
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will of a otoom ant 

I wos reflected tke 
sound fy a sonmding-bes wed, There were 
two ponnts mothe room where the spark 
wild net jump the gap. They were 
half a wave-length distunt from one an- 
Other, He was thins nat anty able to de- 
tect me, bot te tieasure my length add 
my velocity. 

“’Then Tiranley found haw to make af 
extremely sensitive detector whieh would 
cateh me. Sir Oliver Lodge developed 
this inte a coheter and employed it in 
signaling. Wireless telegraphy followed 
ipice, and every boy who has a wireless 
‘Set tises me becaltse these astronomers, 
taaithematicnns, and physicists calenkited, 
detewted, and harnessed nie.” 

‘Thus endeth the testimony, which ceculd 
be added to, corroborated, and reinforced 


etal against the | 


a thousandfodld, 


A PENETRATING EVE 


A asit.to an astronomical oberrvatery 
att a study there of two or three of the 


frstrimnnnts with which the astronomer 


works gives some clic to the secret of 
the vastness of his power, as compared 
with the layman's, in penetrating the 
mysteries of. space, 

‘OF course, the first thing that claims 
Our attention ts the hig equatorial itele- 
soope, which multiplies the power of the 
iétronomers eve as nich, perhaps, a a 
locomotive, throttle rot plies the power 
ofan engineer's ann, Tt ois a far erv 
fram the ae fashioned from a black of 
ice, with which Metis coneetitrated (he 
rayaof the sum and set fire to a piece cif 
woul, to the great rosinch réAecting 
mirror of the new Mount Wilson. tele- 
scope (see pages thy and 105), 

The pers of the human eve is about 
one-fifth of an inch jn diameter. It 
brings tova focus on the tetinin only HED 
many rays of light as fall within stitch 
anarea. [fit were one mein dinteter 
and could bring to a focus all the rays 
entering it, our vision would be twenty- 
five times as strone if six ineliek, and the 
raivs entering could! be centered con the 
retina, we could see an object mine hun- 
dred times as. faint as those visible with 
the unmided eve, 

We cannot repolate the size Gf the 
pupils ef our eres at willl bot we can 
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DIAGRAM SHOWING THit PSttan MET HOO 
OF MOUNTING A TG TELESCOPE 

The lig telesrepes are so maunted that the 
principal agin ta on the meridian and puraliel 
te the sxia of the earth, Threts, as the earth 
moves from weet ty ean, a clock movement 
carries the barrel of the telescope in the oppe- 
site direction, eo, that tt alwoss points at thre 
same apot in the sty os Jong 28 an observation 
it being made The other—or declination 
axis—ia at right angles to that of the earth, 
and t* asc in train the inatrinent on the path 
of He star under chservation. 


star aml keep it there requires that it he 
Heinied on two hearings, ene at right 
ae tothe other | 
‘o wnderstand the function of these 
two hen rings, : VACA OVe: yourself an a 
merry-go-round, lookite through a sp 
pats at a howe away otf mn the distance. 
no order to keep the louse in the field 
of vision, you would have to move the 
tig end of the glass backward as you 
traveled forware. The earth ts: the 
merry-go-round and the star is the horse 
in the distance, 

So there has to be one bearing that 
will permit the line of vision in the tele- 
scope to.move backward just as fast as 
the earth moves forward. Our tertes- 
trial merry-go-round is rotating at the 
rate Of aleout togo niles an hor at the 
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Exquator, hat the sin and the stars are 
so distant that we seem to pass thern 
very slowly, though their speed as well 
as their brightness is magnified in the 


telescope. . 

To beet the telesenpe moving back- 
ward os the earth ies ‘ata is ab once 
a very. big and oxtremely delicate task. 
Imagine swinging a luge instrument fig 
feet long and weighing, with its movabile 
parts; 22 tons, through the air with such 


nicety of poise that the spider thread in 
the evepiece, which is 1/Go00 of an meh 
in dhameter, is-kept constantly cutting in 
two a star image that is 1/2so0 inch in 
diameter. yi | | 

Yet that is what is done at the Verkes 
Observatory wath the big telescope. Tn 
the case of the Mount Wilson 1oe-ineh. 
reflector, the parts to be moved weigh too 
toms, In all the instriments the move- 
ment is made by a lope elickwork that 
catmes the big barrel as steadily as ever 
an hour-hand of a fall-jeweled watch was 
driven: by its mechanism: 


SONTING” TIE cris 


But if we imagine ourselves in the 
merry-go-round and tooling at the hotse 
in the distance through a Spyglass, we not 
only have to turn it hackwarda= we move 
forward in order to keep the house in. 
wiew, but we cannot cee it at all if the 
gliss be pointed too high or toa low. 
However, when we get our spvelass at 
the proper clevation we do not have to 
raise or lower it thereafter. 

So also with the big telesrope, The 
astronomer has to put tt tm tie miprsthy 
path of the star across the sky before he 
can follow it in its journey, To div this 
requires a second bearing, or axle. 

‘The observer consults his star tables to 
see exuctly how. far aleve the Pole the 
stars path is, Me then moves the lever 
of an electric. meth. ancl the creat tube 
hegins to rise until it 4 tradied on that 
path, A big graduated circle, distinetly 
marked and nembered, tells the approxi 
mate position. lor the exact position, it 
is adjusted with a slow motion, the ad- 
justment bela determined by a very fine 
circle, the marks on which are tend 
through microscopes. 

The astronomer now consiits his star 
tables again and finds the star’s position 
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THE LARGES? REFREACTIAG [INSIRUMEAT IN THE WURLD: THE YEREES 
fO-INCH TELESCOre 
This "lig gun” of the gztronenicd] world 3 a Brobdingmagiin eve, 20.000 tines na piel 
ful as the himman optic. A boman-ére to be as powerful as it 1S woold have to be Ss feet in 
(iameter, atid the mati whe could posiese such -anere would-have to be Diba feet fog (see 


Alaa faife t50/. 


1h 


invits apparent nightly path at that meo- 
rent, 
instriiment sweeps along the stur’s well- 
heaten track until its approximate post- 
tion i¢ reached. The slow motion is 
brought mto play, and the bie barrel 
swings directly on the star, which the 
clockwork, in turn, causes. the telescope 
to follow as it journevs across the 
heavens. 

Suppose that with your merry+go- 
town sprvgliss vow shoukd have two 
spider thrends crossing one another 





at right angles, anc that the bowse OTE 


wete looking. it was a mile oway: ond 
then suppose that the glass was so pow- 
erful thar you could see the lead af a 
nail at that distance: and thew further 
suppuse that vou kept the intersection 
of the two spider threads trained on 
that tail-head: Then vou have a fat 
meqsure of the deheacy of the adjust- 
tents of the Naval Observatory, Yerkes, 
and Mount Wilson telescopes, 

Formerly the floor of the obseryatary 
was Stationary, of a level so low that 
when the instrument was pointed ‘at the 
renith a man sitting in an ordinary chair 
could look into the evefiece; but when 
lonking at a star nearer thie hormon the 
observer had to chimh up a glorthed step- 
kulder twenty or thirty feet high and 
observe his star from such vin unstable 
pereli. 

Now, however, the floors of modern 
ohservatories can be raised and lowered 
like an elevator, The dotmes are tiade 


to revalye, 30085 to bring the sluttter- 


opening over the object end of the tele- 
acope (see page 161 }, 


TAKING MPICTUMES OF DESTAXT WORLDS 


Many of the star oligervations are not 
tide with the eve. A majority of them 
ine mide with a photographie attach- 
ment. Often a photographic plate on 
the Ing telescope will record in minutes 
what would require days to work out 
with eve olvervatians, Ap the Misimt 
Wilsen Observatory some photographs 
ure taken that have to be exposed for 
four nights. 

Think cf the wonderful perfection of 
nodriving clock that makes: possthle four 
ali-night espisures of a given greinp oF 


He pulls a switch, and: the big 


THE NATIONAL GEOGRAPHIC MAGAZINE 


stars, fi) adjustment being required for 
speed, bat the photographer having to 
keep a cotstant watch for such changes 
us the quality of the ait, so as to adjust 
the instrument to meet them ! 

Powerful as the big telescopes are, 
they have their limitations, An instri- 
Tent that magnifies six thousand diane- 
ters might be emploved, thearetically, in 
lowsaltitude work. Sueli a telesecpe 
would bring the moon tea distance of 
anly forty miles, 


ATMOSPHERE Liss Tay TeELescare 
But the power that would bring the 


moon so clase. except on high motintains, 


would also magnify greatly the tendency 
of the air to obstruct our sight: and. as 
the late Dr Simean Neweomb once said, 
the moon might be Urotght that close, 
but cur view of it orem he as though 
we Werte looking at it through a tiny 
pinhole and several yards of running 
Water, Under such a view the whole at- 
mosphere would look like the att aver o 
het automobile engine or above a stove— 
full of heat waves, It is those waves 
that cause the fixed stars to twmkle. 
The oleervateries on mountains and 
high plains get rid of sp many atmus- 
thence difficulties that it is possible to 
magnify ene hundred diameters for cach 
inch of diameter of the mirrors. The 


hig tooanch reflector on Mount Wilson 


therefore has a magnifying power of ten 
thovsand diameters, In other words, an 
object two miles distant would appear as 
htgeas df tt were only 1264 inches in front 
of the unaided eve. The big mitror will 
gather in a quarter of a million times as 
many tays a the pupil of the eve receives 
unatdecd. | 

Mat next to the big eqnatertal tele 
acope in an observatory the spectroscope 
claims chief itmterest. A worderfully 
versatile instrument it is in applying the 
third degree to light. Light is composed 
of waves of an infinite variety of lengths: 
The shattest wave-length the eve can see 
le 1/ 70000 of ain tich long aig the long- 
est is 1/go0o00; yet the Annapolis Wire- 
less Station makes we of wireless waves 
more than ten miles long, ane the Bereau 
of Standards employs S-rays a billienth 
of an inch short (see also page 158}, 
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the fruits of astrononry worth all the 
Tabor waned thotghit expended on it? The 
thoughtful man, reaheing how vastly it 
enlarges his appreciation of the great 
First Cause, how wonderfully it teaches 
18 the stupendous. s smallness of our place 
in the universe, finds it both good ane 
profitable 

But ¢ven to the man who looks for 
direct physical benefits and every-day 

Food, its worth will appear. Parallels 
of latitude and meridians of longitude 
depend upon it, time signals are born of 
it, safe mavigntion at sea were impassi- 
ble without i. State and national Bhim 
duries are often fixed by it. 

Ver the indirect benefits excel, if that 
may be. the direct ones. Wher Roemer 
discovered the velocity of light, littl: did 
he suppose that the interpretation of his 
discovery would lead to wireless com- 
munication, 

It is interesting to have a look at our 
awn earth in ics relation to the worlds 
that people the sky. When a mighty 
Shur ue ile over the ceean, when a 
preat wor devastates a: continent, When 
a Katmai blows off her head, when an 
earthquake destroys a populous city, men 
stand overwhelmed ad awed at the spec- 
tacle! 

But how little and insignificant are 
auch forces, measured by the majestic 
might of the earth as at sweeps on its 
course around the sun! 

Aneminent physicist his estimated that 
the power developed hy a million Niag- 
aras in a million years would not eciial 
the energy expended by the earth ina 
single seccmil as it circles round the sun. 

And vet so perfeet is the mechanism 
thint, flying around tts axi8 at an enqua- 
torial speed of more than a thousand 
miles an hour, and around its orbit at 
more than eleven hundred miles a min- 
ute, all the mumdane mfivences of which 
astronomers know could not change the 
length of its day as much as a second in 
a hundred thousand years. 


WHERE THE EARTH TECOMES A DROP. IN 
A RESERVOCR 


But as soon as one looks out into space 


with the eve of the astronomer, there 
comes the discovery that in all its scem- 


ing grediness the exrth is so small that 
even o telescope ten thotusarmd time: as 
powerful as the strongest instrument 
now m cxistence would not reveal it to 
in astronomer on any fixed star. 

C compared even with the sun, our 
yanee= insignificance Iecomes evident, 

lore than 1,300,000 splieres ke ours 
would be needed to make a bulk equal te 
that of a single sun (see pages 166, 1&0). 

Perhaps our most graphic picture of 
the solar system is given by [erschel. 
Imagine a circular field two ‘and a half 
titles in diameter ; place 4 Tibrary globe 
two feet th diameter in the very center ; 
eighty-two feet away put a mtstard 
seed. ‘The globe will represent the sun 
nnd the mustard seed Mercury, 

Ata distance of 142 feet place a pea, 
and another at 215 feet. “These will rep- 
resent Vents and the earth, both as te 
size and distance, A rather large pin- 
head at a distance of g27 feet will speak 
for Mars, and a fair-sixed tanpetine J 
quarter of a ole distant will stand for 
Jupiter, A small lemon at two-fifths of: 
a mile will play the role af Saturn, % 
large cherry three-fourths af acmile will 
answer for Uranus, and a foir-sized 
pium at the very edge of the field will 
prochinm Neptune (Seer paige 157) reer). 


SIGHT-SEEISG THE SOLAN SYSTEM 


In our celestin! tour there is: time for 
only a passing reference to the moon 
aid the planets. Eighty moons wold be 
required to mnoke one earth, A player 
there could throw a ball six times as 
far as it can be thrown on American 
thamonds, A man werhing 159 pounds 
there would weigh goo on the earth. 
The earth receives as mich light and 
heat from the sum in thirteen seconds 
as it gets’ front the ten in a whole 
vear. 

Mercury tsalmost the “unseen planet,” 
Being very close to the sun, itis nearly 
niwavs engitl few in the tavs of the dawn 
or overwhelmed in the haze of twilight, 
and ‘thas rarely gets a chance tu shine 
aut, At some stages of its yea des 
Mercury almost breaks the solar avstem’s 
speed limit, dashing wildly along at a 
pace of more than two thousand miles 
hominute. 


165 


Venus was an anusually mteresting ob- 
ject in the sky during July of this year. 
Not again until, F ehriary, Igzt, will it 
appear as bright and fair im the event 
sky. It has phases like the moon, an 
these can be seen even through a good 


field-glass, Its day is believed to ‘be the 
came Ietgth as ite year, which is 224 of 
cur days. 


WILL A STAR FORETELI, OUR WEATHER? 


Mars always challenges interest. Its 
day is abxnit the anme length as ours, but 
its year is nearly twice as long. Ab 
though astronomers generally tale less 
interest than laymen inthe strmise a9 to 
whether other planets and stars are im- 
habited, since they, thare than laymen, 
realize that this ig a problem that mist 
in all human probability remain wn- 
solved, the question ix more often asked 
about Mars than any other Bert 

It is quite generally believed that Mars 
has ive-capped poles. The telesenpe re 
yeals white spots at the poles that hove 
every appearance of being like our ocean 
Polur region, They advance toward the 
Equater in winter and retreat in suam- 
mer, Inthe summer of t9r6, Pickering, 
who, with Lowell, has led the schoul af 
astronomers who believe they can see 
cunals on Mars, saul that he found the 
white caps stretching farther down to- 
wird the Equator-than he had ever seen 
them before. 

He «aid that if-there was any connec- 
tion between the weather of Mars and 
that of the eatth, the winter of 191h-t7 
weuld he the coldest in many veats. 
And it was. Mar at vet be-possible to 
do long-range weather forecasting on 
the earth by studymyg the waxing. and 
the waning of the ice-capoon the South 
Pole of Mare? 

Swinging around the stm at a distance 
five times-as temete as that which sepa- 
rates the varth fromm the source of its 
light, having a vear nearly twelve, times 
as long as cars and potlav less than halt 
as long, Jupiter is as Sib bigger than the 
earth as 7 tangerine is larger than a pen. 
He has nine satellites, seven of them te- 

volving around hin in one direction, the 
other two pursuing an opposite course, 
Satur, with its wonderful rings, is one 
of the finest objects im all the skies 
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through a oteleseoye of even moderate 
size. Urannse is burely ‘visihle to the 
naked eve, while Neptune (see page 157) 
canbe seen only. with a telescope, 
Whether studied as the head wf the 
pet family to whieh the earth he- 
7 er whether as a aveTage thetnber 
of the great homsehold of sums that dwell 


in the distant sites, Old Sol has many 


thrills for the stetelett, 

To the inhabitants of the earth the fact 
that he shines is the minet importante phys- 
ical consideration tn life, From him we 
derive warmth, light, and power: without 
him the oteins and even the vir itseld 
would freeze: and, of tourse, under sich 
conditions, life woultl le impossible. 


VES THAT HIND 


With what firm ties he holds his family 
together. well-nigh defies the itn arith, 

Piaf. Charice G. Abbot estimates that 
a steel colitmn five hundred miles thick 
would be required to keep Neptane in its 
pathy prginid the sum Tf the forte of 
gravity were retinved, Sir Olver lodge 
has cethnated that the pall between the 
components of the double star Teta Au- 
fie is twenty million times we great as 
the foree that ‘keaps the earth fn its path. 

Prat. TF. R. Moulton says that the heat 
that reaches 14 from the sun amunoits to 
ingore than two. trilten hirsepower, (1 
spite of the fact that two billion horse- 
ove foes aff into space Tor every single 
iorsepower that comes to the earth Irself. 

While the stars appear to ns about as 
much like the sun as the fireflies of a 
suiminer nytt, vet the patient investita- 
tions of astronomers show not only that 
the sun is a star, but that it is Tv po 
meats ether the Largest or the brightest 
of the oclestial? family 

Assured that it ix a star and know- 
ing that the next neares! one tm three 
hundred thotsand times as far away, 
astronomers addresced thenmselyec to the 
tinek Of learning shout the other stars 
by studying our own They fotnd that 
there are come like Ht, giving ont the 
same kind of light, though most of them 
senid us. throvgh the spectroscopic, mes- 
sages that tell quite different sinries. 

With the fundamental facts about the 
sun in hand, most astronetiers are now 
engaged on star stitdlics, A photographic 
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SOUTHERN nOMeOR = 
Dhraeret Le Afhert Fl. Thetenel 4 National Geagraglic Seckety 


A CUART OF THE MEAVESS AS TINEY WILL APUPEAR TO BESCDENTS OF THE VNTTED 
STATES AND SOUTHERN CANADA AUOUST D3 AT TOT, My AUGUST 22 AT 30 
tM. AUGUST 29 AT O0P.M., AND SEPTEMMER 5 A 6.30 1. Mf. 


The lines on this chart corceuponding: to meridians are separated from each other ty the 
ilistance the stare appear to move across the sky in one hour: ‘The lines corresponding: ta 
parallvls show the direction of the stars’ paths from the time they rise to the time they set. 

Ity reniembering that the amore within the snace bopnded by two meridian lines sank inte 
the western horleon every hour. and, that a corcespording stretch of pew sky. arises ont of 
the eastern dhy dn the same tite, the major portion of the chart will le tsable hours after 
the tine named, This: of coarse, dees not apply to ature near the North Pole, like the Great 
Dipper, They never set—the daylight merely pots them to sleep. -: 

Da von belong to that innumerable throng who have néver made personal friends of the 
stara? Lf so; yon are pissing: one OF the easiest and’ moet delightiul diversions of evorings 
In the open, The first formality is, to meet the Great Dipper, which might be called the 
supreme anheuncer, Ite pointers, Merak and Dribihue, will then escort you aver to Polaris, 
king of colestin) directions, AL the reads of heaven lead to fis throne and all the highways 
uf earth are ortented with reference to lis pieithon (nen pages 17-10). 
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Not one star, indeed, but three—a triple 
Until recently it was 
supposed) to be a double star, bur the 


sun—is Polaris. 


newer high-power teleseupes reveal that 
the brighter of the two companions has 
4 closer companion of its: own. 





TEEA AAT TTS COMPANTIAS 


Tn the senith i Vera, the bluwsh-white 
star of the first magnitude that. shines 
down with beautiful brilliancy from the 
constellation, Lyra, the Harp, Any 
doubt om idemtityieg: Vera, otherwise 
Alpha Lyre, can be dispelled by observ, 
ing the close equilateral triangle formed 
by it and) its companions, Epsilon anil 
Zeta Lara, this heing the only triangle 
of its kind in the whale heavens. 

Tf with the unaided eve we viewed the 
sun fram the distance of Vega, it would 
ie as one of the dimmest stirs. 

is said to be eight million times as 
He i fetiis is as we are from the sun. 

Epsilon Lyre is a double star. Neb 
ther Persian, Arab, Greek, nor, indeed, 
any primitive people, seems to have dis- 
covered that fact, though with good eves 
it cam be seen as such on a clear night, 
May not this indicate that the eyesight 
of the human race is improv i With 
i telescope we can see that each part of 
this double stir is itself a dow le—in 
other words, that Epsilon Lyre is indeed 
i Magnificent system of four «ns. 


LIGHT THAT MEST THAVEL, 
TO EACH os 


5,000 YEARS 


A little past the zenith is the constel- 
lation Hercules. It isn't a particularly 
brightroup, nol a single star in it being 
brighter than the third magritude: ltt 
it has an easily found trapezoilal figure 
of five stars, the base turned toward the 
north On the weet side of this trape- 
sold, about one-third of the diktatice from 
the hase, is whut appears to be a faint 
and fuzzy little spot, visible only on the 
tlearest inighlits : hut tein a high-power 
telescope on it and vou will see one of 
the finest star-clusters in all the heaveris. 

Ritchey’s photegraph of this cluster, 
taken with the lige Goeth Mount Wilson 
reflector, discloses that it is made up of 
tore than ifty thousand stars, very moty 
of them as big and as bright as our own 
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stin, Photographing the chuster first with 
pilates: Sensitive to blue hight and then 
with others sensitive to red indicates that 
they are giant red-and-vellow worlds like 
Areturns and Antares. 

How far away they are cannot li said, 
for they ore too remote for measure- 
ment with the firiest instrument yet de- 
vised. Tt is certain, however, that they 
ate at least so distant that the hght com- 
ing to the earth from them this year may 
have aturted on its. hurthng journey 
through space about the time at Joshisa? s 
conquest of Jericho. 

In other words, if a space-penetrating 
eye an one of the stars of this: Hercules 
cluster: could be loolomer down on the 
earth today it might be watching the 
armies OF the Lord encireting the doanwed 
city. 


SUNS THAT MUT OURS TO SHAME 


To the west of Hercules, easily located 
hw eccnt anne the curve of the handle of 
the Great Dipper ior a distance approxi- 
mately equal to that which separates 
Polarts from the nearest Pointer, is Arc- 
turtts, king ite of the constellation 
Bootes, the Hunter, 

Of a deep orange color and of the 
first order of brightness, Arcttrim is a 
sti that makes our own pale m com- 
parison as a tallow dip pales before on 
are lump. Indeed, it is thought to radi- 
ate five himdred times as mich light as 
Qur sin, 

Away down toward the southwestern 
horizon, as viewed from W ashingten, is 
Antares, two hours pest the meridian, 
The starry heart of the Scorpion, this 
blazing sun is fiery red in hue and gives 
off two hundred times as nich light as 
the orb of our day. 

Altair, the Iytigehtt star of the constel 
lation Aguila, the Eagle, forms the head 
Of a great cross, of which the Pole Star 
is the foot am) Vera and Denehb the two 
arms, Par brighter and bigger than our 
sun, Altnir ig rushing toward ws at the 
nite of cight hundred million miles a 
year. 


THE LETTER WRITTEN 1X TTY HRAVENS 


Ahwunt As far east of the meridian as 
Hernvules ts weet is the constellation 
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EXPLORING THE GLORIES OF THE 


(irectly south of the brightest star 
af the group is a little patch of lent 
that can barely be seen. Whether 
this isa nebula, or whether another 
universe so immeasurably distant 
that its light is only a hore, hos not 
heen determined. ‘The spectroscope 
seems to translate its light mecssage 
is saving that it is compose of 
solu! or quid material surrounded 
ly coole rues (are iectite, page 
rz?" 

Dewn on the wortheastem hon- 
zon ts the constellation Peraens, the 
Charrpicn lis brightest star is the 
center ofa twinkling field regarded 
by many as the Anest spectacle itt 
the heavens when viewed through 
ield-classes, Its second star has 
been called Algal, the Demon. It 
vartes 1 Mmapnitude, losing twh- 
thirds of its heht between its breht- 
eat moments ane ita darkest, which 
follow one another every sixty 
hours. 

Cine might poss by Verasus, the 
Wonged Horse. with tts fanious separe, 
inthe southeastern heavens: Delphine, 
the Dolphin, with tte closely grow prea 
stars, Wing between [egasns aml Aguila: 
but away down on the ‘southern hornizon, 
man the VETY Meridian, 1 a constellation, 
Ric <blshadenan the Archer, which rivets the 
heholider's attention, It lies in a region 
till of star-clusters anil) nebulae of great 
ler iaty, 

With the exception ot a few mtor 
constellations, this completes the list: af 
the principal poopie of the skv visible at 
the hour named. Pht those who will teke 
the trouble to wateh as the months gn 
by will see many others of rare beauty 
med strikas i ApcAnince. 

Aldebaran, a star that is well ist mic - 
ie age, as disclosed by its color: and yet 
driving toward us at the heart-brealking 
spe! af twe thevennd miles a nue: 
Capella, so cistant that our sun could 
barely be seen by tis if as remote, hut <a 
bright: that it outshines our son as 
cate outshines a tite-fly; Rigel, so hot 
that tt would ranst ws alive if it were to 
the su: Betel- 
Procyon, Castor and Pol- 
Shien and Fomal all 
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A\REFT CN THE SKY 


This picture shows how thickly the oonuteilation 
of the Swan ti peapled with stars, 
farcet alipss-in ihe center? 
the anewer, 


Hot wher (he ape 
AsStronwmers are secking 


these are in the heavens of the daytime 
in Inte August oid therefore not visible 
at magrlit, 

Gut next March they will be in their 
giory in the might sky, vying in beauty 
with the Milky Wav. To know thetn is 
to add new pov to a walk in the onen-atr 
ona clear winter's sig 

One fain would pass on to ten thou- 
sand others of the hoxts of heaven arid 
to the wonderful stories they can tell 
The variahle stars, like Algol, in which 
the brighter muember of a double ctar ts 
eclipsed by a darker one at regular pe- 
ritds, are hard to poss by 


WERCHAS TS OF 
HEAVENS 


THE ~ SPER {THE 


“rinaway stars’ that 
ire speeding through space at gaits that 
astoutid the astronomer. fn the southern 
heavens (4 & ponaway called “242 In the 
hith hour of reht ascetsion, inithe Cor 
doba #one Catalogue.” It ts traveling 
mo titles a second—cight times as fnst 
aa the averige tar. Nt. 1B 30, Criern- 


wo: plso; are fhe 





bridge, 4 inthe Great Beur, has ac veloci ity 
of perhaps 200 miles asecond, At thai 
rate it could fly around the earth in a 


“Hinde more than two im titties, 


hither the universe is vastly more ex- 
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Earth Moan 
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BETWEEN MASSACKES IN VAN 


wonderful aggregations of gas or micro 
seopic dust. Look on a winter's mght 
at Orion. Between Betelgnese and Rigel 
is his belt, and stspenced from this belt 
his ‘sword. The central 
sword appears to the naked eve as merely 
a fumey little fellow that might be passed 
over without thomelit. 





THE LX UTTERANI GREATNESS OF THE 
EW Le 

Fut train a big telescope on it and in- 
ciel You see the mest magnificent nebula 
inthe heavens, [ts diameter 1 thought 
to be twenty million times as great as that 
of cor sun. Even if its density were as 
much more attemaited than air, as Arr ts 
lighter than lead, i wenld still be, ac- 
cording to figures suggested by Professor 
Moulton, as much heavier than the sun as 
the great Pyramid of Cheops is heavier 
than one-tenth of an averrcdtipom gram 
(see page 175). : 

Of such atterinated material as this 
are worlds called into being under lows 
made in the beginning, How any 
worlds have met, and are meeting, the 
description, “the earth wis without torm 
nnd void’! And from such new-born 
worlds, with their blazing white Tight, af 
which Rigel is a type, down through the 
bluish white of Which Sirius is a repre- 
sentative, wed then throngh the yellow, 
like our sun and Procyon and Arcturte, 


stir of this: 


18] 


to the red ones, like 19 Piseum, and again 
to these that are black and eclipse their 
brighter neighbors in the variable stars, 
we run the gainut of star fife, with here 
mewling infancy, there gay youth, else- 
where sturdy manhood and ripe age. And 
in the end come deat suns, derelicts in 
the ocean of spite, 

Whiert the sweet singer of Israel sang 
that “the henvers declare the glory ot 
Gal and the firruonent sheweth His 
handiwork,” he had never sten mere 
than five thowsand-stars; With the lat- 
est Mount Wilson reflector three hundred 
million will write themselves upon the 
phoetegruphic plate. 

ANT CCR 

What in David's. tine and) with, the 
naked eve were only gems to fender a 
sky more beantifel and wendrous for 
mundine dwellers, ure revenled, through 
stich powerful instruments. as worlds atid 
systems, immensurably distant the one 
from the other, bot each ane all actated 
by lows so nll-pervading that they apply 
alike to mfinitesimal and to tnfintte,.so en- 
during that they survive all wreck and 
change, so powerful that oll things created 
are controlled by them, and) yet siniple 
enough that with patient erdeaver the as- 
tronomer and the chemist and the physi- 
cist are learning their principles qne by 
Mite. 


iN AVIS Tru 


BETWEEN MASSACRES IN VAN 


By Mavsearp Owen Wirit.taMs 


NHE scene is Van, historic capital 
of Anmenia, whose antiquity is 


prover by the insertprions of the 
conquering. kings of many tribes carved 
in Castle Rock. | ee 

Trigely is. depicted im each moned 
hone, bat the background i one of strk- 
ing charm, Tu the left, or senuthwest. 
there lies the majestic line of snow mein- 
tains which separate Armenia from the 
Ticris Valley. 

Before us afte the peculiarly lovely 
waters of the lake of Van, with Nimrad’s 
cratered peak showing hazily forty miles 
away. A litthe to the north, ane sees the 


eracelul cone of Sipan, where the ark of 
Nooh first sought rest. only to have this 
hoary-headed mountain resign its fame 
to mightier Ararat, still farther neerth, 

To the tht—a ribbon of dark brown 
across the snow expanse—there mans the 
road of. the retreats, the way that leads 
ti the Valley of the: Shodow of Death. 

My part has been balding barracks ont 
of fire-scarred tml shells, where once 
choice carpers and alk hangings pave a 
touch of Oriental luxury te a city of 
beautiful homes arid green gardens, and 
providing work through which proud 
women could earn bread. 
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PART OF THE DOVIS1 COMPAS, OFF Vi 


nM Vt 


yo g 
Lheoaeh winter smiwe they com 


mee 
pil eel one om their etiamule trot 


jee Arteruicl 


In one huge howse carpenters are faish- 
ioning windows. and doors to make more 
hahitable the hovels where the people 
herd. And tons of matted wool are there 
being. cleaned, carded, and spam for eloth- 
np te prédect weakened worth 
from: plercmg cold, 

American chority. is ii wiere 
misery is anesthetised liv hope for future 


work 


Lik RCE EL 
wick talilefend ther homec. The olde of thedte liye wo 
iyi wiitihw LTE athe 


STEMS WHO 
Aol Wt a LA 


the Agcmeniun Goavernior fursreil goons with 
twile, Ther were ae lfotmtined 


neTrinis=ston or knowledge vat their -cuarthionée 


peace, where barefoot children, tradeing 
through the cromching snow, smile as 
they swing anal! binekened pals in which 
they ope fo get sO watery sot to 
aatten the black bread on wich their 
yes abe peril. 

The (eovernor anol T are closest friends 
When he was young he novan elevator 
in Boston aol learned his lenglish frre 


EETWEEN SEASSACKES IN 


the kindly people 
whom he Served. 
how his 16 the task 
of hishandimg. this 
pitiful group af z\r- 
AMOS wnt yictory 
shall come to the 
Allied moms and lih- 
erty to the land he 
loves. 

Ag we relunnved one 
day irom our tasks 
to the mieleet mor 
house which wie the 
huntle fore of gore- 
ermine wt Were 


contronted two prt. 
TESA ue eri cof tiny 
fds whoiaee fees Tran 


from eet to twelve. 
The Cevernor sa 
hited the smimll. trot 
dignified! comirander 
eraively arul asker: 
“What cun the 
Govermar do for these 
love i! Citizens al 
eye 
exchanre these worl 
ryt Cins 


have come io 
whith whe 
have made four real 
us We went to 
oretect mur country,” 

“We ftiee | coorest 
reed) fever od) car eure: 
Hw omen sat stin 
Ciaovernal 


ay = Le, 
nhecs tT thicse 


Eace 
wilws acu alrell 

The reply was mimediate : 

“We can «riff, sir! 

The busy man’s eves twinkled a fittle 
at this delay. Gut he said: 

“Let me sec 

The t2-vear-old teader gave o sharp 
command. ated 2B wollen pus, catved 
from light tends, cume tr the 
street! Wilh o thud 

Lop they came again to “present arn: 
hack to “right <hiocliler rel 
then to: "charge bayonets.” Soot a smtle 
showed on the youthiul Toes. 

Then the unturned! skin 
shuttled back forth tH feur and 
aren to “company front’ —just such 


play at soldieriay os amokes we <mile 


what vou min Ee) 


oo) 


; Hi 
LUPO. 


MmeaccTsins 
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a nny Path PRI ATES 


[ % Cae Lee Sti 


VAN iB 


\EMY €H' SAMQALL Hove 
proudly, but with a littl catch at the 
throat, whenever we see this vouthtful 
tnttation of a world at war 

Hitt mist of there small lads had a 
murdered] father of a suicide mother, 
hounded to her denth by Kurdish fiends 
af his buckeround 

ihe Gaoevermor was deeply moved 

ey here Are asker 


i homes?” he 
froin some near 


YOU 
esnecctine that they cain 

festron ot the erty 
“We come from Artesiil, -sir!" was 
the challenging reply, mentiomny a inke 
side village stx mites dietant on the real 
to the Turkish 
The ¢clay betore there had been » hear 
nod the afternoon Were 


diresidy lengthening, i.wen a strong man 
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VIN 1 
WIMnEN SWORD 


would have difticalty in teaching Aten 
that net 

30 teovernor liambartsoumiuntz called 
in the vouthtul commandant and nvvself 
toa council, which resulted tn the ts 
of anarmy ration of black brea 
sugar to the bows, while & rodm wis 
vided tar them in the headquarters oat 
the city troops, Still the lads sat 
would not return to their hemes 
they were given guns 

Relief work te not a mater of ste. 
ache nlone, but of morake, So in the 
ioarning iny head carpenter set 


on the choicest boord we could fined, 


to wWrirk 
rural 
white he was fashion tt mto a blade 
witth all thre si Talere’s 


A eis at writ 


the hovish company inspected the varned 
mdisties which American reliet lad #: 
tablish! aril enc rece yet il ribet ot 


lies wy We her Sack . F 
hen the licks ite. Litt ELE ELT belo in 
the flat mud roof of our preniises, 
There the young conmandant, son of 
one af | nia's. frmetis ports 
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with a saber, whee weodern fabric could 
not comceal the Imes which were snl 
ingly, yet fearfully, worked into mt by the 
Mister carpenter, whe entered wrth all 
his heart into this siiple counties of 
Ly air ! 

iis Piote awe can only pive your 


7 i] | 
qi the Laovemor, who 


lal fe ht an biinperinrit 
these lacks farewell 

“But Lavish you te keep tp vour disci- 
pine ad tmmidg, bor the tote ny 
when we shall need your-aid. Hold pour 
command in readiness, Captain, for your 
country may call om yer.” 

Ve 


lender a-swore, 


conterence ta wish 


come 


stint] tae oreencle, sir’ saw] the 
prouil ORS 001 of the new sword. 
Then he terned ta hreomelery 
ete whelnidur saree | 
wht shwialder ari 
mireh | Adid the 
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y pane: 
Calumn right, 
army of 
proudly on their long 
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“Mention 


His pleasure in getting 
dirty is equalled \ his 
pleasure in getting clean if 
ee vive him Goblin Soap. 


ir erich, easily made, creamy lather 
is pleasant to the skin. cleans it. 
and leaves it in a healthy condition. 
(hood for office or home.shep or garage. 
(ood for all purposes—mects every- 
one s needs, 


i wor eae? ihe Thy ni e Goble 
Sop Please series A hae ae oe 
ali eee Fal ae AP 1 ele 


CUDAHY. 171 W. Moiiiea Street, Chicaeo 


it Massulew Aver, Tiniii, Connie 





WORKS WONDERS 


The Geographic—It identifee you" 


oblin Soa 
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This is What a Skid Does! 


Itactually grindsaway thetire’s tread—stretchesand weak- 
ens the fabric—causes inevitable punctures and blowouts. 
Every time you skid you grind off miles and miles of tire 
service and no matter how careful a driver you may be, 
when stoads are wet and slippery it is next to impossible to 
avoid skidding unless your tires are equipped with 


Weed Anti-Skid Chains 


For Protection and Preservation 


Weed Chains insure safety, cconumy and tite pratectian— 


Always put them on “At the First Drop of Rain 


AMERICAN CHAIN COMPANY, INC. 
BRIDGEPOR tN@/ con NECTICUT 


Largest Chain Manitactirers: ‘in “the Worid 


The Complede C Adin fine - Ad? eee, Al Sines, ANU Finishea— Frain Plambesa' 
tafety Choi to SAcpe’ Anchod i Acer, 
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“Mention The Geographic—It identifies you" 


The Statue of Liberty: 
Wew Work Harbor 
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A FACSIMILE REPROOLCTION ONE:FIFTH ACTUAL SIZE.OF ONE CHEET OF 
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PICTORIAL GEOGRAPHY 
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“Rubble Grains This Morning” 


Wilton know how children welcome Puffed Grains inthe morning How 
they tevel in Puffled Wheat in milk at nigh. 

There are other cereal daintics, But whats emmpares with these bubble gram 
thin, Aavery; toasted, puffed to cight times norm: al size 


Ww hiy rane les them Pracct tthe children every sunmc4;c marning? 
F oe ; ™ 7 2 ‘= 7 j 
Tidbits of Whole Wheat 
Conder Puffed Wheat, far instance, Tt & whole wheat, steam-exploded. 
fn every kernel there occur mere than 100 million explosions, Every food 
eoll is thus hlusted, so digestion is mode casy:and complete. 
The exploded grams are thin and fragile, Haky, flavery—nut-like in their taste. 
“They seem like food confections, 


Yer they form the ercutest whole-wheat food which hos ever been created. 


For Every Hungry Hour 
A howl of milk with Puffed Grains m it pantea multiplied delight. All frat 
taste vastly better tf you tine these Pulted (grains mm them, 
Then keep a dish of Puffed (Grains, doused with melted butter, for hunger 
children berween meals. “They are better than cookies of swoetmeats. 


Puffed Wheat Puffed Rice and Corn Puffs 


Each 15 Cents—Except in Far West 


a Quaier Oats @mpany 


"Mention The Guecearhliie lt identifies you" 





He analyzed all the different 
courses of business training 


EN years from tow the 
big institi- 
tinns of the country will he 
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headed by a new 
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Where are these ew 
leiders coming irom? How 
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star nial 


the privilege of the 
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p short pierre 
mht otler- 
jaa! 2s Tn arth grt: 
“Does what experience 
and native ability can 


never do alone” 


mate beth 86Tiae 
rien. T ihe 


Whipple 
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is his werd 
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Manw of them have established educa 

tional oe puriments Whose duly i 16 to ana 
wee every known course of business train 
ing and select the kind of reading thet will 
develop executive ability. 


Stiga 


ted is ‘1’. H 


One of the men to whom such inve 
ton and traming work was 1nutris 
Jailey Whipple, for nine years manuper. of 
the Commercial Training Section of the 
Fducationa! partment of the Westine- 
house Elec und Mantfacturing Com- 


iat". 


327 men representing every 
department of business 


emt ky 


ch ito edtica- 
for the 
Alero 


Octoleer 


Mr. Whipple's carly resear 
tiounl work indneed hit to enrol 
Alexander Hamilton Institute = 
Hisiness Course and Service im 
Laie. 

In the succeeding years, 32/7 men this 


creat Company have enrolled. 


They represent every department mf sirodern 
Tripset fhe" 45 AIL Lee rare Liters, Corti 
mone ts Oran tidtiager: lurinves crenht men, 


One Course, one product : 
business executives 
[in all, over: 95,000 business men have cn- 
rolled in the Alexander Hamilion Lustitute, 


These are mature mien; cighiv-fire per cent of 
them are married. They have trealined] that hor tig 
thither GKhepe teosd Te beg tonic; | [us the espe 


ener of olliers 
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Houghteling & Co. 


10 South La Salle St, 


Guaranteed 64 
Chicago Investment 
Bonde of $500 ond $1,090 denominations, 


Secured by real estate and buildings. 


lnmusd te conplete new plant made nec- 
easry by rapidly increasing buzinesa, 


Net eaminus 3 


Net meueie 245 to |. 


Lith inierest 
Guaranteed by prominent business mon. 


Recommeanded by us after 54 yearn” sivc- 
cose in thin freled, 


Ask for Cireulor No. FO39-D 


Peabody, 


(ESTABLISHED 1865) 
Chicago, LL. 





If you travel 
=—once in a while of froquently 


—on: thart tips or long tours 
—fot business or- pleasure 


you cannot afford mot to mesure 


3 | 
| Baggage and personal effects 


Jost figure ot the value of your brlonwines, 


clothing, ete. “Think of ite chances of loa from 
fre. cba pillerare, etc. While (fie Ls tramall, 
itt intel, ‘elch houses, and everywhere oiulide 
aif your bore! A SQETH ASLERICA policy 
gives Eberul protection mod 

costs hut afew dollurs a year 

Tou Ineore your ¢feote while in your bone 

where they ite anler pour watebinl core— “ne 
not when you tnvel aod they are pubjyect 
bararde beyoud your controir 

Write toloy for specimen policy of 

consult. any Morih American atent, 


Special policy lesun! cevering Cgtenenti'e 
eat pies 
RTH yee 
IORTH RICA| 
PHILADELPHIA 


A pete Werte = re de cm seer fs way cial 


The Best 
Recommendation of 
S. W. Straus & Co. 


AIXTY-TW0 per-centof ournew 
customers come to us ws the 
result of Tecoutimendations by our 
ald clients. They find such -satis- 
faction in the securities we sell and 
the service we render that they 
urge their relatives and frends to 
invest through ws in order to gam 
safety, a good income, and com- 
plete freedom from care, 


You should investigate the sound 
hrat mortgage 6%) serial bands, sale- 
guarded under the Straus Pian. 
Wrte for valuable literature and 
ask tor 

Circular No. H-$08 


T ce 7: 3 
Estubliabed 1882 mioorpornted 
HEW TORK CHICAGO 

i6 Groner ‘Strooe Hulliling 
Certruit Stinnentetia San Fresco = |"hiledelpole 


17 years without lose to any investor 





BROWN BROTHERS 
& COMPANY 
Philadeiptis NEW Ore 


Boston 


Commercial Credits 


fewed in aiveling, dollan, and ofher corremcics 


For finerecinge the doaport of Merchandise 


Tir pearls i centiew nNercluints in ull parts aul the 
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Outdoor sports frequently deave one’s 

ski 50 senISEIUE from ex Porire {6 Sit, son 

and salt water that if requires almtest as 
tender care as a baby's. 


T such times one turns naturally to Ivory Seap—so 
pure and mild that physicians reconmmmend it even 
for baby's bath. Rub the thick, creamy, bubbling 
lather down into the pores as usual. There will be no 
discomfort, because Ivory contains no free alkali nor 
any other harsh, irritating ingredient. Nor does it 
contain uncombined oil to leave a sticky, shiny film on 
the skin. It rinses easily and completely, so that one 
feels delightfully cool, clean and refreshed. 


a. 
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IVORY SOAP. [3] .99i%% PURE 
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Pie thrill you get 
as the “iio goes by! 


: - Or hearing the greatest 
| hands on the Victrola 








| How often cin Worl met the cnance TH) hear the mighty 

brass band ot Sousa as it gre: s Sw iinigrengs pasty Once or twice 
t inva lifetime, perhaps. But‘on the Victrola you can hear it 

| any day—with the same brave inspiration as if the big band 

| was actually marching by. 

| Nor only Sousa’s Band, but Pryor’s also. And Conway's 

and Wessella's and the United Srares Marine Bane, the Black 
Diamonds Band of London, Band of H. M, Coldstream 
Guards, Garde Republicaine Band of France, Banda de 
Alabarderos of Madrd—all the best band music of the world. 


These famous organizations make Wicter Records because 


| 1| their leaders consider them the best records in the world. 
mt Wieteca and. Victrolas in great yurety from -ist fo Pow 


There ae Victor dealers everywhere and they will gladly play for you any 
band music wou wiels oo jeer, 
Teeportarit Nlotice. Whemor Aoeneels anol Wietor blots oor meteretaticelle ened | 


mefral ame qrmchuriased itt Coe Poo OF be acti, i tibia, La te oh a iF sicdiee: 
i ebehitely essential fo 0 perbeer pepreducnon. 


Victor Talking Machine Co., Camden, N. J. 
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DonGe GROTHERS 
BUSINESS CAR 


Dodge Brothers Business Car 
continues to prove, in actual 
use, that it 1s an economical car 
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| It is economical in its. current cost- 
| per-mile and over a Jong penod 
| of use 

| The -houliges cost ia unusually low 
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TRANSACT ALL FINANCIAL BUSINESS 
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The CONTINENTAL and 
COMMERCIAL 


CHICAGO 
COMMERCIAL BANKING, FOREIGN AND DOMESTIC. 
SONAL ‘TRLISTS: 
SAFE DEPOSIT. 
INVESTMENT SECURITIES. 


Continental and Commercial National Bank af Chicago 
Continental and Commercial Trust and Savings Bank 
CHICAGO, LL S.A 


SAVINGS, PER- 

CORPORATE TRUSTS AND CORPORATE AGENCIES. 
SAFFREEPING; FOREIGN AND DOMESTIC: SECURITIES. 
PNWANCING GOVERNMENT ISStIES. FL 
WANCING INDUSTRIES, MUNICIPALITIES, RAILROADS, LITILITIES. 
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Recuuse of its Focal Plane Shutter, its high speed lenses and 
the mirror system that shows the full image, right side up, at the 
very instant of exposure, the Crrafley is the carmera that does the 


- 3s - . a j | | - . 2 i 
dificult things in photography and does them well. 
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FOLMER & SCHWING DEPARTMENT 


EASTMAN KODAK CO, ROCHESTER, iN. Y. 
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September, a glory t autumnal 
color, is perlect in Canada for 

golfing ancl autoesobiln w. Make 
Chateau Frontenac. Quebec, your 
objective point, | ise 
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Consider 
the small belt 


Why do belt makers always rest 
ther advertising arzument upon the 
eostl y 7D foot -24 to RU inch double or 
three-ply belt? Why not. consider occasionally the millions of feet of 4, 6 and 
Sinch single belt that so faithfully serves owner, superintendent and machine op- 
erator in practically every industrial plant in America? 


The transmission of power from the lineshaft to the machine constitutes the 


greatest source of profit or loss in almost any plant 


Various solutions have been soucht, Some have proved spectacular but costly and 
unreliable. The dependable method from the standpoint of economy and reliability 
remains as-always— belt driven from line or countersha{t to the individual machine. 


When Dodge equipment is specified, experiment and delay of production are elim- 
inated. Pulleys, hangers, bearings, clutehes,, couplings “Built by Dodge” havea 
distinct relation to each other ‘and to the work they are to perform, 

Your small belts serve you well, Be fairto them, Expect the best results from 
them only when they are used with equipment designed to act as aunit in effec- 
tve, economical power tranamission. Such equipment can be found only in the 
Deadee line, since only the Dodge line contains everything for the mechanical trans- 
mission of power. 

There's Ht Dodre denler in Your locality. He is GBompetent to advise Fou in the mate 
ter of group driving. Place your order through him 1f possible; we:prefer it. 


Dodge Sales & Engineering Company 


Distributor af the prodocts of the Dodge Mig. Company and the Dodge Steel Pulley Corporation 
General Offices: Mishawaka, Ind, Works: Mishawaka, Ind, and Oncids, N. Y. 
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.EXPLOSIVES= 


A War-Time Giant 


for Peace-Time Needs 
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AETNA EXPLOSIVES COMPANY, Inc. 
185 BROADWAY, NEW TORK 





it Doe the Work! 


Beautiful Teeth 
Mean Teeth Without Film 


All Statenents Approved by High Dental Authorities 





It is film on your teeth —that slimy 
lm — which causes most tooth troubles. 

You fail to end it by old methods. of 
tooth cleaning. So teeth discolor and 
decay. 

That: film. clings to tecth, 
crevices, hardens and-stays. It absorbs 
stains, so the teeth discolor. It 1 the 
basis of tartar. It holds food substance 
which ferments and forms acid, It hoids 
the acid in contact 
with the teeth to 
calise decay 

Millions of perms 
breed in it. ‘They, 
with tartar, are the 
chief cause of pyor- 
thea. So the preat 
problem of teeth cleaning is to daily 
combat that Alm. 

A way has been found to do that. 
Authorities have proved this by convinc- 
ing clinical tests. Now that way is ¢m- 
bodied ina dentifrice called Pepsodent, 
and we urge you to see what it does. 


Watch It 10 Days 


Analysis shows that this film m albu- 
minogus. Pepsodent is based on pepsin, 
the digestant of albumin. The object is 
to dissolve the film, then to constantly 
combat it, 


It @nters 


AEG 4%. 











Pepsaodent 


The NewDay Dentifrice 
A Scientific Peodact—Sold by Drogpisis Everywhere 


Pepsin alone can't do that. It must 
be activated, and the wsual method 


15 an ‘acid, harmful to the teeth. That 
male activated pepsin impossible on 
teeth. 

But science has discovered a harmless 
activating method. Patents have been 
granted by five governments already. 
That method is now used in Pepsodent 
to solve this great film problem. 

Let it prove itself, 
send the coupon 
for a-1o-Day Tube. 
Use like any tooth 
paste. Note how 
clean the tecth feel 
diter using. Mark 
the absence of the 
slimy film. See how teeth whiten as the 
hxed hlm disappears. 

Your présent methods are not ending 
film. See what this new-day method 
does. It will be a revelation. 


Ten: Day Tube Free 


THE PEPSODENT COMPANY 
Dept. 288, 1104 5, Wabash Ave, Chicago, TL 
Mat! Ten-Dev Tube of Pepeoidlent th 
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What a Check Tells 


The customers of the National Bank of 
Commerce in New York are among the 
leaders of industry. 

Qur credit is extended to concerns ably 
and successfully managed, whose financial 
history is clean. 

A check drawn on the National Bank of 
Commerce in New York tells of leadership, 
sound policies, financial integrity and 
success. 


NATIONAL BANK OF COMMERCE 
IN NEW YORK 


Capital Surplus G- Unelwided Profits Quer hifty Million Dollars 








SaVo FLOWER AND PLANT BOX 


Sall-Wutering aod fub-Irrigeating sag Prag avi Porches, 


SaVo AIR MOISTENER,™ 





FILL WITH WATER, HANG OM BAGK J. Pariora, Etc. 
,» OF ANY RADIATOR OUT OF SIGHT ff ‘ a ani _ 
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SCENE “S FROM EVERY LAND 


(POUR TH Eats | 
fy GILEERT GROSVENOR, Jnrector we Eotrtor 
THE NATION AL GEOGRAPHIC SOCcCIE ry’, WASHING DON, LD, C, 


The 1 bagi Supreme 


Phe bese 720 out of a hundred thousand fullepage pictures] That is what the Editor has 





achected for you m this litent wolume aT the ramous ered from very Lar . gernes, 
very page a picture, every nicture a gem of photovrphy and po mine of fascinating infir- 
mation! AW stight-secing trp around the entire world within the attractive covers of one book! 
Starting with ten marnihcent Alaskan pachures, the  Seenes™” lead of and on through page 
giter nacre of IV TMe erry CP roErL Cin, Bits gir ifaier ts camicd through (onuily arial Wheaten ti the 
coftte god banana groves of Coosty Eoeca After a glimpse of hiustonc St. Thomas an the 
Lanunes, hie tines houmeelf 1m Pures pie, there fhfty wonderful wlustratiaons make him ar home in 


Veniee, Rome, Moscow, Petrograd, and London, or whisk him in a tice past rushing nvers anid 
storied mountain peaks to busy 

Cn ta Africa and South America, thence ina breath to the Holy Land! Sunrise on the 
Sea of Galilee, [he nde in Her Wedding Robes, The Read-to Jericho, (he Shepherd of the 
Hill, Stately Ararat, — these and minv others offer ther wealth of colorful interest 

lnidia leads or ta China, Tibet, and Japan “The Philippines beckon with busy loom and 
terraced rice field, and Australia shows her riches: Then home again with forty of the foes 
views from our own country of inexhaustible Wealth and beauty, The twenty-three paoes tn 
color include, wmong others, Japanese and Russian children in costume, The Taj Mahal, The 
eile, and | ne (sreat yramid,—each a marvel cof Cader aria ke ELLUM 





bi aod Sep TITLeNe, orelatr rip VOluitie at Ofee 


HUF Ee Pee Lepe 


rr, Il, SATIOS SL Chie API STR 
Iti 2b 3) Sirk Saad pee. Tl ff pupa 
|*lew pil f rt Wel i i iF fig Tiel oe weliieh 
enn | re Li ikl 


SErPer fchwines 


Bound in Roral Guckram, Postpeid-in WJ. 5, $2.00 
Beau! in Full Leather, peetoaidd, BF. io The Lie Dthen “liv wtiel Atede 


ANSEL UE ELAH UMN ALLEL CULE na aA A AR | 


a LSU ETOAC EAT Un WM LESTE EET TEL INCE CETTE TT ™m lil iui db Ae mn iii HANCNCUOOU AT NEAT LAE NETH Lovett itil Me 


Z| 





Irritability Decreases Efficiency 

THEN a man is imtable and annoyed by little things 

his efficiency is greatly diminished, because under 

these conditions he cannot do his best work, nor can he 
amet the best work out of those about him. 











Generally, indigestion in some slight form is the 


“makings of a grouch. 

In most cases of this sort the routine use after meals 
of my Original Pepsin Chewing Gum will relieve the 
indigestion and restore the temper of the individual to a 


J fet 


calm, normal condition. 
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Cigarettes 















alae) mh a . 


your taste! 





18c a package 


SAMELS are offered you as a cigarette entirely out of the 
ordinarv—a flavor and smoothness never before at- 
tained. To best realize their quality—compare Camels with 
any cigarette in the zeorld at any price! 






Camels flavor is so refreshing, 
so enticing, it will win you at 
once—it 15 so new and unusual. 
That's what Camels expert blend 
of choice Turkish and choice 
Domestic tobacco pives you! 
You'll prefer this blend to cither 
kind of tobacco smoked straight! 


As you smoke Camels, you'll 
note the absence of any unpleas- 


ant cigaretty odor. And, you'll 












(Correls ate esti awecp wise in peeentibitady bended Pace 


be delighted to discover that you 
cansmoke Camels liberally wifth- 
out tiring vour taste! 


Take Cameis at any angle— 
they surely supply cigarette con- 
tentment beyond anything you 
ever experienced. They're a 
cigarette revelation! You do 
not miss coupons, premiums or 
pifts. You'l! prefer Camels 
quality! 


afee of a0 cileteifoa af inn packages (2) cigarettes! in a 


{hen eee ore Pee ce ince 
Lise fat foe fers dente il 





R. J. Reynolds Tobacce Co,, Winston-Salem, N, C, 
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TOWNSEND’S TRIPLEX 


Grass-eutt me Swath 
— 7 |, 86 Inches Wide 





Travel, Sport, 3 se = ae 
or Town Wear 
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WILKIN GADLER 
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New ‘York. 


The jah bb Sains sen 
Tow Pei, 4a 


rin 


PUT ee betngleg ihe 
1, OF, 725, Feemramser Tirbh, fbf 

fe poner eating af! pee af Lone Woon 

5S. P. TOWNSEND & CO. 

27 Central Avenue Orange, New Jersey 
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RECOMMENDATION FOR MEMBERSHIP 


NATIONAL GEOGRAPHIC SOCIETY 


The Meméerstip Fee Includes Subscriptian to the 
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Warrona! Geograshic Maglarine 
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fo the Secretary, National Geographic Society, 
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Vor Filled with Air 
1 CANT SINK WITH A 


LIFE -SAVING 
Wi'G WATER-VEST, OCEAN WAISTCOAT, 
CH CANO AND SOTOR-NMOAT PILLOW 
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Denby Motor Truck 
Company 

















Detroit Michigan 
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Finest Mixed, for $1.50 
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“AY, what a trick you'll turn for your tongue and taste and 
4 temper when you finally get down to bed-rocksmokes.and 
let some of that topjoy Prince Albert fioat into your system | 
Just will put the quiz into your thinktank.as to how much pipe 
or cigarette-rolling fun you've gone shy on—and, you'll work 
ina lot of dowble headers for quite a spell to get all-square! 

You can't hit a happier job than to stock a supply of Prince 
Albert, jam that joyus fimmy pipe chock-full and blaze awny ! 
Why, it's lke falling into feathers when you've been batting- 
it-out-on-a-bourd! 

Prince Albert jost can't help doing you a clever turn because 
it wont bite ‘your tongue at any stage! Bite and perch are 
cut out by our patented process. 

You dont need a percentage teble to figure out whst Prince 
Albert's quality and favor and fragrance will do for your happi- 
ness every time the clock ticka! You'll get the answer quick | 


RK. J, REYNOLDS TOBACCO CO., Winston-Salem, N.C. 


the national joy smoke 
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‘The kind that 
wont dry on 
the face !" 





F' IK a good miny years—de pe tding on how ald 
bile ire-— You we here n hears Me that W illinmea’ serbia 
‘won t dry on the face.” Have you ever stopped ta 
think yust what that sienifies? (Of course ir doesn’t 
mean that after petting all Jathered P YOu cin stop to 
play with the b: thy for half an how or rin to a fire. 
But if does nrean that you can puton the Peay sOHtening, 
creamy lather, hak your razor well po all t Wily 
round at a le; surely pace, and fintsh off 4 ¥ clears “ ive 
without having to lather the face a second time. That 
is the reason W hy a Williams’ shave ts both quicker 
anc more ¢omtortabl: Get Williams’ convenient 
Holder-Top Shaving Stick and try it tomorrow. 
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THE I B. WHUAMS CO.. Dest. A, Gliustenbory, Com. 
After the shave se ele bert), yeoe will entjoy the comfeerting tool 
ef William” ‘Tale Powder. Send ac. fie ow erial le ast! the 
piniene you perfor —Violet, Carnation, Eeiclal) Liter or Hon, 
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